Effects of estradiol on tissue distribution of newly-synthesized fatty acids in rats and hamsters.
Estradiol treatment decreases body weight and adiposity in ovariectomized (OVX) rats and hamsters partly by increasing energy expenditure. Other manipulations which increase energy expenditure (e.g., cold exposure or overfeeding) enhance thermogenesis in brown adipose tissue (BAT) and stimulate BAT fatty acid synthesis/uptake. We examined the effect of estradiol treatment on the in vivo distribution of newly-synthesized fatty acids in OVX rats and hamsters. In both species estradiol treatment increased BAT fatty acid synthesis/uptake (incorporation of tritium from (3H)2O into lipid), consistent with the possibility that enhanced thermogenesis in BAT may contribute to estradiol-induced energy expenditure. Estradiol treatment increased BAT lipoprotein lipase (LPL) activity in hamsters, but not in rats. Thus, hamsters may utilize fatty acids synthesized in other tissues as a fuel for BAT thermogenesis, whereas rats may rely more on in situ lipogenesis. Estradiol-induced decreases in carcass adiposity (white adipose tissue mass) may be accomplished by different means in rats and hamsters. Estradiol treatment reduced white adipose tissue LPL activity and fatty acid synthesis/uptake in rats, but not in hamsters. While there are some species differences in the effects of estradiol on lipid metabolism, it appears that in both rats and hamsters estradiol acts to direct metabolic fuels (especially lipids) away from white adipose tissue storage depots and into tissues where they are oxidized (e.g., BAT). Finally, cold acclimation and estradiol had similar effects in OVX hamsters including increases in BAT fatty acid synthesis/uptake, BAT LPL activity, and energy expenditure. These findings, too, are consistent with a role for BAT in estradiol-induced thermogenesis.